Mast cells as a source of superoxide anions and nitric oxide-like factor: relevance to histamine release.
Rat serosal mast cells (MCs, 85-90% pure), obtained from peritoneal washing of Wistar albino rats, produced a significant amount of superoxide anions (O2.-) as measured by the increase in absorbance due to the reduction of ferricytochrome c; they were also able to generate a nitric oxide (NO)-like factor, as measured by two bioassay systems: i) inhibition of platelet aggregation and ii) stimulation of MCs guanylate cyclase. Incubation of MCs with human washed platelets resulted in an inhibition of thrombin-induced platelet aggregation which was proportional to cell number. The inhibitory activity of MCs was potentiated by substances which preserve NO (superoxide dismutase, SOD), and reversed by compounds which inactivate NO (oxyhaemoglobin, oxyHb) or which inhibit its synthesis (NG-monomethyl-L-arginine, MeArg). Mechanical stimulation of MCs produced a time-dependent increase in the levels of their cGMP but not cAMP; this increase was enhanced by E. coli lipopolysaccharide (LPS). NO generators such as sodium nitroprusside (NaNp) also augmented the levels of cGMP in MCs. NaNp inhibited in a dose-dependent manner the release of histamine evoked by compound 48/80 (0.5 microgram/ml), but not by the O2.--generating system (xanthine-xanthine oxidase), suggesting a bidirectional regulation of histamine release afforded by O2.- and NO.